) k−1 . Let a 1 , ..., a r be numbers and X + a r be considered modulo 1. For δ > 0 let X δ ⊃ X be the set obtained by deleting the middle N th of size at least δ. This is a finite union of intervals.
That is, the middle Definition 2. We say an interval J of length
We prove the Theorem by induction using the following Proposition:
Notice that by compactness if J is a closed interval and
Proof. This is maximized if J is a subinterval of X 1
The estimate is achieved for those. To see that it is maximized for subintervals of X 1
k so that the intersections with I 1 , ..., I 2 L−1 are not contained in one subinterval of X 1
We assume U is on the left of V . First notice no I r is contained in G.
So by sliding U any new intersection with an I j occurs only after a previous intersection with some I r has been lost.
Corollary 5. If J is any interval of size 1 N k , and I 1 , ...I r are the intervals of length exactly we can delete portions of at most 
